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Descriptlon
BACKGROUND OF THE INVENTION - . : I

5 1, Freld of the Invention
[0001] The presentinvention relates 10 acidic toods and aprocess 1or their productlon and more specmcally, it relates
1o acidic foods such as acidic protein drinks prepared by adding citrus juices or other juices, organic acids and inorganic
acids to protein drinks such as lactic acid bacteria beverages, fermented milk, liquid yogur, acidic milk beverages,
10 acidic frozen desseris and acidic desseris, as well as milk and soybean milk, and to a process for their production.

2. Descnptron ot the Related An ' : A

[0002] * In the past, stabilizers such as hrgh methoxy pectin (HM—pectrn) sodrurn carboxymethylcellulose (CMC Na)

15" and propylene glycol alginate estér (PGA) have normally been used either alone or in combination for production of

acidic protein foods in order to prevent coagulation and precipitation of protein particles..However, it is difficult tor any

- of these stabilizers tototally prevent coagulation:and precipitation-of protein particles, and they sometimes produce

“the phenomena of phase ‘separation, précipitation, etc:In addition, all stabilizers increase viscosity when used, and

are therefore not suited to the tastes of today's consumers who prefer low viscous;:light.food texiures. A number of

20  modilications have been devised lo give lower viscosity and prevent coagulalion, precipilation and phase separation

o of proteln parlrcles in products ‘such '@s using -walfef-soluble soybean. polysaccharides as dispersing agents as de-

“'scribed in Japanese Unexamined Patent: Publication No. 5-7458, but when-the.pH of the preduct approaches the
T Heutral r range the stability is often 1owered and therefore products wnh even- hlgher stabrlrty have been-desired.

25 SUMMARY OF THE INVENTION - R e I A T L i ‘ :

.—---.[0003]... It is.an object of the present invention to_prowde acidic protein foods with low vuscosrty and a light texture,

. which avoid the drawbacks of coagulation;. precipitation,-phase .separation, elc. of proteln partrcles in"acidic protein
i foods |na wide aud‘rty range and‘Wr‘tﬁbut“p‘oduaﬁg‘a sticky feef == r =r m o e e e
3'0- ——~[0004] L As a result of- dllrgent research toward oyeroormng,me problems: descnbed above the present rnventors have
} found that the above-mentioned problems €an be overcomie by using beet-derived pectin as astabilizer in acidic proteln
! faods, either aloneé or.in comblnatlon with. conventronal watef-soluble soybean polysaccharides, HM-pectin, CMC-Na,
i PGA add the like-The present rnventlon has been completed on the basis of this finding...,.. ... !
! {0005] : In other words, the present invention provides an acidic protein food contalmng beet-derrved pectin as a
357 stapiizer as well asa process forprodtrcmg an acrdrcpfoteln food cempnsmgaddlng beet-derlved pectrn to the acidic
! proteln food o , -

! _.;j:";. i ]

i

? DESCRIPTION OF THE PREFERRED EMBODIMENTS ‘ R

40 [0006] | The acidic protein foods according to the mventron are acidic foods contalmng anlmal or vegetable proteins,
and these include protein products which have been rendered acidic, such as acidic milk beverages prepared by
aciditying mitk products, e.g. lactic acid bacteria beverages (including live bacteria and sterilized-lypes) and fermented
milk (in solid or liquid form), acidic frozen desserts and acidic.desserts, and acidic beverages prepared by adding citrus
juices or other juices, or orgarﬁc ori lnorgamc "acids; 16 beverages contaifing ariimal or vegetable proteins, such as milk

45  and soybean milk, Animal and vegetable proteins inctude cow's milk, goat's milk, defatted milk, soybean mitk and
powdered producls thereof including whole fat powdered milk, defatied powdered milk and powdered soybean milk,
as well as sweetened milk containing added sugar, concentrated condensed milk, processed milk fortified with minerals

. .such as calcium, vilamins, elc., 1ermented milk, and proterns derived therefrom. Femented milk refers to fermented
milk which has been fermented by sterilization of the aforementioned animal or vegetable proleins, followed by addition

50  of alactic acid starter, and if desired, it may be powdered or sugar may be added. :

[0007] The beet pectin to be used for the invention is a polysaccharide extracted and refined from beels, and most
suitably the raw material therefor is beet sugar lees remaining after production of sucrose from beets, or beets them-
selves, which are suspended in water and prepared under acidic conditions of pH 1-7, preferably pH 2-5, and subjected
to acidic hot water extraction at a temperature of 50°C 120°C, preferably 70°C-1 OO°C to produce the acidic polysac-

55  charide.

[0008] The amount of the beet pectin to be used may be generally about 0.05-10 wt%, and preferably 0.2-2 wt%,
with respect 1o the final product, but these ranges do not restrict the scope of the invention because they may vary
depending on differences in the protein concentration.
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[0009] The beel peclin used lo carry out the invention may be used in combination with another slabilizer, such as
waler-soluble soybean polysaccharide, HM-peclin, CMC-Na, PGA, locust bean gum, tamarind seed polysaccharide,
gelan gum, xanthan gum, guar gum, 1ara gum, gum Arabic, kalaya gum, carrageenan or agar, in order to supplement
the insufficiencies of the stabilizers. That is, it is possible to produce acidic food products which are stable and have
low viscosily and a light 1exture across a wide pH range.

[0010] Embodiments of the invention will now be explained through the following examples, whlch are only exemplary

‘and are nol'intended to restrict the spirit of the- lnventlon Throuqhout these examples, the parts and perceniages are

basedonwelghl - : : VI S L

i . y 4

Experimental Example 1 - : . o R A L

[0011] Fermented milk-containing yogurl drinks were prepared by the following steps.
[0012] A. After adding 21 paris of defatted powder milk to 79 parts of water and dispersing, the dlsperS|on was
sterilized while stirring at 90-95°C for 15 minutes and cooled 1o 40°C, after which 3 parts of commercially- aygilable

" plain yogurt was added as a-starier for 20 hours of fermentation in an incubator at 38°C; and then a homogemzer was

used for card pulverization at 150 kgf/cm2and cooling was effecled at-10-15°C to prepare fermented. mikk. ..

[0013]) B. Two-parts:each of beet.pectin, water-soluble soybean polysaccharide and HM-pectip.were. added 10 98
parts of hot water; and after 10 minutes of stirring:at-802C to-disselution, the. solu,tnon was cooled 10 25°C, and the
evaporated watei‘was supplemented to prepare a.2%.stabilizer-solytion. . ... ..., . S

[0014] - C. Sevenparis ol sugar was dissolved in 33 parls of waley, 1o prepare.a sugg:zr soluuop

e, TR Ay

[0015]) D:.Thesolutionsprepared above were cooledto 10-15°C.and mixed in a proportion of 40 parts o( the (ermented

milk; 20 paris of the stabilizer: solution and 40:parts of, the- sugar solution; after which a SQ% lactic acnd&c;]quon or
saturated:sodium™cifrate solution ‘was usedo:adjust the-pH to 3.8, 4.0,:4.2-0r,4.4, and a, bomogenlzgr wag y used for
homogenization at 150 kgli/cm?2 to make fermented milk-containing yogurt drinks.

[0016] The resuits of evaluating the yogurt drinks are summarized in Table 3.7y, ~ 1., ooy .‘_(_:_. ATAL -
A R SV TR TTe % s o B XA ..Table 1 O s g g e (e e - e (enc s
ey e Evaluauon results:for yogumdrmks B ,,,1_: e
RunNo. | .. e Stabilizertype . ... ], pH. \/lscosny (rnPa-s) ] 'S'hﬂéf 1ee|}
17 Bee'lpectm 1538 Fool 59010 Q";l“f‘"' - .r,,J,,‘Q
2 Beet peClIn ; 12 40| sy 088 niciid s e @
8 |'Beet pectin = "G e prEe naad 2@ 0one v i s ASO
2 | Beerr pectlﬁ FRETEE 3 18424 ‘IIC‘.’J, Acitgpgy insedi: {00
o e T g AT
5 Water-soluble soybean 38 ]
polysaccharide speie
6 Water-soluble soybean gl
polysaccharide
-7 Water-soluble soybean:=,. "~ .-~ - : ¢ a0
‘| polysaccharide * . v ve s iz '
8 Water-soluble soybean .
polysaccharide "'+ e
9 HM-pectin ‘ K
10 HM-pectin - e
1 HM-pectin . ) X
12 . | HM-pectin X

Viscosity: Measured al 10°C wnh a BM vnscomeler (Holor No 1 60 rpm 1 mlnule) .
Precipitation rate: Calculated by the following equation after centrifugation of a 50 g sample using a Kokusan centnfuge
(750 G x 20 min.)’ .

Precipitation rate (%) = (weight of precipitate)/weight of sample) x 100

Slicky feel: The symbols indicate the following.

C bbb
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- O: Light with absolutely no slicky feel.’
* A Viscous with slightly sticky feel, but having producl value. .
- X : Highly viscous with sirong sticky feel, and no product value. . - —

5 . [0017] As shown in Table 1, when beet peclin.was used as the stabilizer (Experlmem Nos 1'4) it was possrble o
produce fermented milk-containing yogun drinks which were stable and had low viscosily and a;light.texture across a
wide pH range. With water-soluble soybean polysaccharide (Experiment Nos. 5-8), however, the viscosily of Ihe yogurl
drink increased when the pH was 4.2 or higher, resulling in observation of a sticky feel and lower stability. Also, when
HM-pectin was used as the stabilizer (Experrment Nos. 9-12), the vrscosny was hrgh with a slrong sucky 1eel over the

10 entire pH range. et i O . : ‘

Experimenial Example 2

[0018] Fermented mrlk-comarnmg*yogurl drlnks were prepared by the procedure described above and tested. How-
15 ever, the pH was 4.2 for all of the products, and the efiects of the stabilizers used in combination were observed. The

results are summarized in Table 2. C . . Ce 5
. j
]

Tablé2
‘Effect of combined use of stabilizers.,

20

Run No: | Stabilizer ratio ‘A:B:C Vrscosrty (mPa-s) Precipitation rate (%) | Stick feel

| . ‘03010 eI o078
o oz020. 98 L 084
102 ‘ 1.24
o 0.64. 4 e | s

© 0.78:

30 Stabilizer A: Beet peclin
’ 2 -Slabilizer B:' Water- squbI ”’soybeah po\ysaccharrde X

TA- VT

Stabilizer C: HM péctin +% a7 I LT KL

[0019] The viscosity, precipitation rate and sticky feel were as specified in Table 1. : :
35 [0020] As shown in Table 2, it was confirmed that using beet pectin in combination provrded an eﬁect maklng it

possible to eliminate the drawbacks of sta"bilrty variation'due 10 product pH and sticky‘feél: which occur when the other
stabilizers are used alone. :

Example 1 >
40 - - S
[0021] A lactic acid bacterla beverage was prepared wrth the composmon listed in Table 3.
Table 3.
5 : Starting material composition
: Starting material © | Parts by weight
Fermented milkk | 15.0
. ‘Beetpectin, .|.. .04 .
50 came e e e e e e Walef P - - .196 P
. Sugar. : ‘ 70 ..
Water . 580
50% lactic acid solution q.s.

55 1: Fermented milk was prepared in the same manner as:Experimental Example 1. 2: After adding 0.4 part of beet
pectin 16 19.6 parts of hot water at 80°C and stirring at 80°C for 10 minutes until dissolved, the mixture was cooled to
normal temperature and water was supplemented to prepare a 2% stabilizer solution. 3: Seven parts of sugar was
added to 58 parts of water and the mixture was stirred until dissolved. 4: After combining and mixing 15 parts of the
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Example 2

_ [0025] A fermented mllk-contamlng yogun drink was.prepared,  with: the compasition listed,in Table 5

‘EP 0 958 746 A1

fermented milk of 1., 20 parls of the 2% stabilizer solution of 2: and 65 parts of the sugar solution of 3;, th pH was
adjusted 1o 4.2 with 4 50% lactic acid solution and the mixture was healed 10-90°C and stirred for sterilization, after
which a homogenizer was used for homogenization at 150 kgf/cm? and the producl was collected in a conmr cooled
and then stored still in a relrigerator.

[0022] The product oblained in this manner was a laclic acid bacteria beverage exhibiling no precrpnatton oF super-

"natant even atter the course of a month, and’ havunq a non sttcky. ||qht smooth—texture

[0023] An orange-flavored acidic milk beverage was prepared with the composition listed in Table 4. -

Table 4
Starting material composition
... Statingmaterial . | Parts by weight. | ‘ ,
Defatted powdered mitk ‘1.0
Sugar i 10.0
e e e Y Bgetpectm i e e L. 2002 L e 2 L -
e __Watér- soluble  soybean _polysaccharlde_ .
TR SR RN i |Orange1u1ce LU B
o o .'" T TU‘?’»CIIIIC acids oluf‘én ™

I - A
i - - Water i To total of 100.0 |

3 ! Vo ! _1 _\ \ - i
1: One part of defatied powdered milk and 10 parts of sugar were added to 35 parts o{ water at ndrmal temperature,,

solutions prepared in 1: and 2% 10 parts of orange juice was added, the' pHwas’ adjusted 10 3.5 with hhe 10% citric acid

" solution, and the total was brought 1o 100 pars watth'ater I THE hr &8 parTRTOTE Wk fillsd for ot pack sterilization
30 ..

at 95°C for 30 seconds and stored still in a refngerator MESLG T6E Ly w Aal :
[0024] The product obtained in this manner was an orarige-flayored acidic, Ml hacteria, tgeverage exhibiting no pre-
cipitation or supernatant even after the course of 3 months, and havmg a non-stlcky, light {eel. -

P ]
REl SRR RS Joi

Example3 BT TN R Ts W BT TR DNR 8aY NOISIISING i 3o

P A A TS AT DO GG et 18N CamMEIN0T 28w B S Tornoorng i

o

LUCIE s A
Table 5 e

Starting material composition R R

Starting material =~ Parts by werght . .

Fermented milk " w00 | o
‘ Beet—peetm 03
. HM -pectin s Soiren: - 0.2
T Watér Tf“ N ST 245
. .A.Sugar _,_eL__..__-t ',i e 7.0
Water " ¢ -""-”_ 28.0
Salurated sodium citrate solution g.s.

1: Fermented milk was prepared in the same manner as Experimental Example 1. 2: After adding 0.3 part of beet
pectin and 0.2 part of HM-pectin to 24.5 parts of hot water at 80°C and stirring at 80°C for 10 minutes until dissolved,
the mixture was cooled to normal temperature and the evaporated water was supplemented 1o prepare a 2% stabilizer
solution. 3: Seven parts of sugar was added to 28 parts of water.and the mixture was stirred uniil dissolved. 4: After
combining and mixing 40 parts of the fermented milk of 1;, 25 parts of the 2% stabilizer solution of 2: and 35 parts of
the sugar solution. of 3:, the mixture was stirred while cooling at 10-15°C, and after -adjusting the pH to 4.5 with a
saturated sodium cilrate solution,.a homogenizer was used for homogenization at 150 kgi/cm? and the product was
collected in a container, cooled and then stored still in a refrigerator.
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[0026] The product obtained in this manner exhibiled no precipitalion or supernatant even aller the course of one
week, and maintained high quality with no sticky feel and a light texture.

Example 4

[0027] An acidic frozen dessert (sherbet) was prepared wnh the composmon listed in Table 6.

_ Table 6
. Staring niral:érjal composition
Starling malerial - |- -Parls by werghl
Defa{teg::ppwdered mik | 10
1 . Vegetableoil. | 10
- --.- - Sugar .. 80
PR . : isomerized sugar .. | --. 10.0 ..
T e | -Starchsyrup - - | 800 S
CricoLewo o 0T b L Citieacid .} e 018 |00 s
Beatpeclin®™ = " [= 05 o e o s
- * Foodcoloring’ * - | 00020 T e T
_Flavoring | 0.1 S
' ' Emulsmer oot Tros .
‘Water | | Tollale11000 |

1: One part of defatted powdered milk was added to 20 parts of water and stirred until dissolved. 2: Eight parts of sugar,
10 parts of isomerized sugar and § parts of starch syrup were dissolved in 30 parts of water. 3 After adding 0.5 part
of beet pectin 1o 9.5 parts of hot water at 80°C and stirring at 80°C for 10 minutes until dissolved, the mixture was
cooted 1o normal temperature and the evaporaled waler, was.supplemented to prepare a 5% beel pecun solution. 4:
The 0.15 part of citric acid was dissolved in 5 parts of water, and the food coloring was diluted with a 100-fold amount

.. ot water."5: Upon combining. 2 tipartsaf the: defatted milk powder solution, 53 parts.of the sugar. solution, 10-parts’ ?f

the beet pectin solution, 5.15 parts of the acid solution and 2 parts 01 the food colorlng solution which were obtarn 'd
in the manner described above, there wete further added the 0.1.pant of flavoring,. 0.5 part.of, emulsrfler and 1.0 part
of vegetable oil, water was added to prepare a total of 100 parts and then the temperature was raised to 80°C while

+stirring and the mixture was: stored-for:30 minutes. after: which ‘a homogenijzer.was used for,homogenization at 180

kgf/cm?2 and the product was collected in a container, cooled and subsequently aged overmght at.7°C. 6: The age
homogenale was whlpped using an ice cream freezer to an overrun of 60% and then taken out, filled into a cup an

~stored in-afreezer. » oo B I Dl T 2 : ey

[0028] The product obtained in this manner was a sherbet whrch exhlblted no shrlnkage even after belng slored for
one month in the freezer, dissolving readily in the mouth and having a light, pleasant texture. Also, upon observation

- of the-condition of the. homogenate which had been aged overnight.in.step 5:, no precipitation, supernatant.or neck

Tings were found, indicating a satisfactory condition- in-storage. .-

Example 5

[0029] An acidic dessert (jelly) was prepared with the composition listed in Table 7.

Table 7
Starting material composition
Starting material Parts by weight
Lactic acid bacteria beverage 20.0
(sterilized type)
Sugar 5.0
Beet pectin 0.2
Carrageenan 0.5
Locust bean gum 0.1

VN W
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Table 7 (continu d) . - - Co TP IR

Stanling material composition

Starling material Parts by weight
Flavoring 0.1
Water " | Tototal of 100.0 . R

1: Twenly parts ol a laclic acid bacleria beverage prepared in the same manner as Example 1 was combined and
stirred with 10 parls of water. .2;.Afler adding 50 parls of sugar, 5 parls of carrageenan and 1 part of locus! bean gum
10 500 parls of hol water at 80°C and stirring at 80°C for 10 minutes until dissolved, the mixture was cooled to 50°C
and the evaporated water was suppleméntéd to prepare a gelling agent solution. 3: Afler adding 2 parts of beel pectin
to 38 parts of hot waler at 80°C and stirring at 80°C for 10 minutes until dissolved, the solution was cooled 10 normal
temperalure and the evaporaled water was supplemented to prepare a 5% beet pectin solution. 4: After combining 30
parts of the lactic acid bactcrla solution, 55.6 parts of the gelling agent solutnon and 4 parts of the 5% beet pectin
solution, further adding the 0 1 part of- flavoring and bringing the total to 100 parts with water, the temperature was
raised to 80°C while stirring and the’ mixture was stored for 10 minutes, after which a homogenizer was used for
homogenlzatlon at 150 kgf/cm?2 and the product was collected in a contalner 5: The collected product was cooled with
cold water for gelation and stored for two weeks in a refrigerator. , :

[0030] The jelly prepared lri this manner exhlblted no proleln coagulatlon or water separation, indicatinga satlsfactory
condition in storage. ' )

[0031] By using beet-denved pectm as a stabilizer accordlng 10 the present invention, it is possible to produce sta-

_bilized acidic protein foods wnh Iow wscosny no stlcky feel and a Ilght texture, which are also free of the dlsadvantages

of protein particle coagulation, preCJpltau.OD.an.d masLeparatlon

LI L PRALT
YLt g ema e
LRI q\ior"'x
. - g AR Zlr L IR RS T
2. A process s for production ofan acndlc protetn food compnsrnb'addlng béetfdér?ved pectin 10 the acudlc pmtem food.

f0omidD2 PeaBOT bon BT L osNIg A Brs W0 LSS BS 20 1T ara S R N i

TLB UIRINQIC A 2 C LAY epe IO T 1SIS1 8 2ag oG ot bobizs suw ol -
4 The use as claimeoﬂn clalm 3 wﬁereln the beet-derwbd pectinig ddedtitEndmount 1rcm«0 2 tdQ wl%,wnh' respect
24T 'SsIN0NY & 1 DeIYeinD caw I J:u T g g -
UL WAL AR OF GRS PRSI D! MR DvE Songa s CETTGOMGH
5. The use as claimed in claim 3 or clalm 4, wherein the beet—denved peclin is used in con;umwon *mlhanolher
TANT f e EETE L N Ay IR0 & e IR i Re. ey e ¢ T [N

. stabuilzer.

A AT v’ n ,| L)l\

. N FSSLLRN [R5 o] (T30
6. Theuseas claimedin¢laim 5, wherein the beet-defived péctirrisudedin conjunctlon wuh anothér stabitizer selected
from water-soluble soybean polysaccharide,'HM-peclin;*CMC-Na; PGA; locust bean gum, tamarind seed polysac-

charide, gelan gum, xanthan gum, guar gum, tara gum, gum Arabic, kalaya gum, carrageenan and agar. -

C e chebbme —
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